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(54) IMAGE RECEIVING MATERIAL FOR THERMAL TRANSFER RECORDING 

(57)Abstract 

PURPOSE: To obtain the above image receiving material suitable for high temp, high speed 
printing using high energy by providing a sublimable dye image receiving layer on a base material 
using a water In oil type pulsion of a polyurethane resin. 

CONSTITUTION: A polyiS^O^i^n is dissolved or dispensed in an org. solvent having proper 
solubility to water to obtain an oil phase and, after a proper amount of a water In oil type 
emulsHter, pref. a polyurethane emuteffier is compounded with the oil phase, water is added to 
and dispersed in the oil phase under stirring to prepare a water in oil type emulsion of a 
polyurethane resin. This emulsion Is applied to a base material such as synthetic paper and 
dried to obtain an image reoeiving material for thermal transfer recording having a sublimable 
dye image receiving layer. It is pref to use a polyurethane dispersion containing polyurethane 
fine particles at the time of the preparation of the emulsion from the aspect of the fusion 
preventing effect and releasabllRy of a transfer recording sheet As an org. solvent for disolving 
and dispersing polyurethane, MEK is used 
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Disclaimer 
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CLAIMS 
[Claim(s)] 

[Claim 1] The image receiving body for thermal ink transfer recording characterized by said 
image receiving layer being a porous layer formed using the water-in-oil type emulsion of 
polyurethane system resin in the image receiving body for thermal ink transfer recording by 
which the image receiving layer which receives a sublimability color was prepared on the base 
material. 

[Claim 2] The image receiving body for thermal ink transfer recording according to claim 1 
characterized by preparing a mold release layer on this image receiving layer. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the image receiving body for thermal 
ink transfer recording used to the sheet for transcription record which uses a sublimability color 
as a color material about the image receiving body for thermal ink transfer recording. 
[0002] 

[Description of the Prior Art] Although the thermal-ink-transfer-recording method is quickly 
circulated from the simplicity, the cheapness of equipment, the ease of the maintenance, etc. 
as a method for obtaining a collar hard copy in recent years, since the highly minute collar hard 
copy of a photograph tone is obtained especially, a color transcription method has come to 
attract attention. This method is heating means, such as a thermal head, about the sheet for 
transcription record which has the coloring material layer which uses as a principal component 
a sublimability color (the color which has sublimation or vaporability is named a sublimability 
' color generically, and suppose that it is the same as that of the following in this invention), and 
binder resin in one field of a base film. Although it heats and being recorded by transferring on 
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the image receiving body which has the image receiving layer which uses resin of color dyeing 
property as a principal component for a color on the surface of a base, the following engine 
performance is required of an image receiving body. 

** Exfoliation after record and with the sheet for transcription record is easy, without welding to 
the sheet for transcription record at the time of transcription record. 
** The dyeing property of the color in an image receiving layer is good, and record of high 
concentration and the Takashina tone is possible. 

** Preservation stability, such as a blot of the color of recording material, photofading nature, 
dark fading nature, and solvent resistance, be good. 

[0003] In order to satisfy the above-mentioned engine performance of the image receiving 
body for transcription record, various additives, such as resin for image receiving layer 
formation, a release agent, a sensitizer, and light stabilizer, have been proposed variously. 
Furthermore, these days, improvement in the speed has come to be made by calling for 
improvement in the speed of a print, therefore carrying out short-time impression of the high 
energy at a thermal head, moreover As a method of furthermore accelerating, use a 
conductive film for the base material of a transcription record sheet, and a record electrode is 
used instead of a thermal head. While sending electric current, generating Joule heat within a 
film and raising thermal efficiency into a conductive film from a record electrode, the further 
improvement in the speed of the print is considered by preventing the accumulation to an 
electrode. 

[0004] Especially the article of ** poses a problem among the three above-mentioned 
characteristics by those things, and ****** of the exfoliation is carried out smoothly, without 
causing weld how, or it is just going to require a device. Moreover, even if weld does not take 
place, the image receiving layer surface caused heat modification for the elevated 
temperature, especially gloss was lost in yellow, magenta, cyanogen, and the black part 
printed 3 times, and the problem that the grace of an image falls has also been produced. 
[0005] As how to solve those problems Use the bridge formation object of polyurethane polyol 
and the poly isocyanate for an image receiving layer, or [Refer to JP.S61-132387.A,] 
Moreover, using the bridge formation object of polyester resin and curing agents, such as 
isocyanate, epoxy, melamine, and phenol, is proposed [refer to JP,S62-25089,A]. 
[0006] However, although the image receiving layer surface becomes hard and weld and heat 
modification become difficult to take place by that cause when the image receiving layer of the 
above-mentioned bridge formation object is used, since it became hard conversely, the dyeing 
property over a color worsens, and the problem that image density falls arises. Moreover, in 
order to raise image density, when the addition of the cross linking agent had to be reduced 
and it did so, it was impossible for the problem that weld and heat modification take place 
easily conversely to have arisen, and to have solved both problems simultaneously. Moreover, 
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as for the weld preventive effect, it was inadequate for the image receiving layer just to have 
used the bridge formation object, and when it printed by the energization method especially 
using an energization sheet and an electrode, since high energy started more, weld took place 
easily. 

[0007] Moreover, it is how to make a porous layer into an image receiving layer using dyeing 
property resin, to diffuse a color, make it adsorb to the core of an image receiving layer, and 
raise image density, Although JP.S61-164893.A was proposed, porosity-ization is based on 
desiccation of a resin solution, there were problems - it is easy to carry out bleeding of the 
plasticizer uniform and precise porosity is not only hard to be acquired with a sufficient 
rendering, but added in this case - and this method was not enough. 
[0008] 

[Problem(s) to be Solved by the Invention] The object of this invention is to offer the image 
receiving body for thermal ink transfer recording with image density high moreover which can 
exfoliate easily and has little heat modification of the image receiving layer surface after ****, 
without the sheet for transcription record and weld taking place. [ this invention persons ] by 
preparing the image receiving layer of a porous layer using the water-in-oil type of specific 
polyurethane system resin, and what is called a W/O type emulsion also among the resin 
which exists variously, as a result of inquiring wholeheartedly that the above-mentioned 
technical problem should be solved It is peculiar to this thermal-ink-transfer-recording method, 
and the weld preventive effect and detachability with the sheet for transcription record at the 
time of the hot printing which is indispensable characteristics improve by leaps and bounds, 
and further It found out that characteristics and image receiving bodies conjointly very suitable 
as an elevated temperature and an image receiving body for thermal ink transfer recording 
impressed at high speed at high energy, such as heat-resistant deformans which polyurethane 
system resin has, and solvent resistance, were obtained, and this invention was reached. 
[0009] 

[Means for Solving the Problem] That is, this invention makes a summary the image receiving 
body for thermal ink transfer recording characterized by said image receiving layer being a 
porous layer formed using the water-in-oil type emulsion of polyurethane system resin in the 
image receiving body for thermal ink transfer recording by which the image receiving layer 
which receives a sublimability color was prepared on the base material. 
[0010] This invention is described in detail hereafter. It is possible to use the base material 
mainly used for usual thermal ink transfer recording, such as a paper base and a film base 
material, as a base material used for the image receiving body of this invention, and as a 
paper base The usual papers obtained from cellulose fiber, the art paper which performed 
surface treatment etc. to these preferably, A coated paper, a cast-coated paper, paper of fine 
quality, the synthetic paper obtained from a synthetic resin, etc. are raised, and plastic films, 
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. such as polyethylene terephthalate, polyolefine, and vinyl chloride system resin, these layered 
products, the layered product of these and said papers, etc. are raised as a film base material. 
[0011] In the image receiving body of this invention, an image receiving layer has the porous 
structure formed using the W/O type emulsion (emulsion which waterdrop 'distributed to the oil 
phase) of polyurethane system resin. This emulsion makes an oil phase the liquid which 
polyurethane system resin dissolved or distributed in the organic solvent which has moderate 
solubility to water, and is obtained a W/O type emulsifier and by adding water and making it 
distribute under churning using a proper quantity of polyurethane system emulsifiers 
preferably. And if this emulsion is applied on a base material and it is made to dry, most 
organic solvents can evaporate first, resin can solidify, and the uniform and precise porous 
layer which has the pore which was open for free passage when water and a residual solvent 
evaporated continuously can be formed. 

[0012] As said organic solvent, methyl ethyl ketone, methyl n-propyl ketone, The solvent which 
has moderate solubility to water, such as methyl isobutyl ketone, diethyl ketone, 
cyclohexanone, methyl formate, ethyl formate, formic acid propyl, methyl acetate, ethyl 
acetate, butyl acetate, and a cellosolve acetate, is raised. Moreover, the solvent with small 
solubility to water, such as toluene and xylene, or alcohols, It can be used for the solubility to 
water by the solvent with large solubility to water, such as cellosolves, acetone, 
tetrahydrofuran, dioxane, and dimethylformamide, adjusting with combination with other 
solvents. It is desirable for what has a high boiling point to lessen the amount used if possible 
with these solvents. 

[0013] Although the dispersion liquid of polyurethane system resin can be obtained using the 
usual urethane stock in this invention It is desirable to use the polyurethane dispersion liquid 
with which a weld preventive effect with the sheet for transcription record needed for an image 
receiving layer, detachability, heat-resistant deformans, solvent resistance, etc. contain 
polyurethane particles from a good point. These dispersion liquid are obtained by making it 
react in the solvent which does not usually have active hydrogen among said solvents using 
chain elongation agents, such as polyols, such as organic diisocyanate, a polyether type, a 
polyester type, and a polycarbonate type, and short chain diol. In these dispersion liquid, 
polyurethane particles are distributing uniformly minutely, and the dispersion stability which 
was excellent when it was considered as a W/O type emulsion is shown. Said particle makes a 
subject the hard segment to which organic diisocyanate and a chain elongation agent reacted, 
and a grain size is usually 5 micrometers. It is the following. Moreover, you may mix 
polyurethane resin further to these dispersion liquid. 

[0014] In a polymer chain, a W/O type polyurethane system emulsifier has a hydrophilic group 
like a polyoxyethylene group at a moderate rate, and is compounded in the same solvent as 
the above. The W/O type emulsion of the polyurethane system resin used in this invention is 
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what Is used by diluting further with a solvent the mixed liquor which added the polyurethane 
system emulsifier to the dispersion liquid of the aforementioned polyurethane system resin if 
needed, and distributing water to this. This mixed liquor may be obtained by a well-known 
method, and may obtain and use a commercial item. 

[0015] Although a polyurethane system resin independent is sufficient as the resin which forms! 
an image receiving layer in this invention Saturated polyester system resin, polyvinyl acetal 
system resin, vinyl chloride system resin, resin, such as vinyl chloride vinyl acetate 
copolymerization resin, acrylic resin, silicone system resin, a styrene resin, polyarylate resin, 
an AS resin, polycarbonate resin, and cellulose type resin, ~ one kind - or you may contain | 
two or more kinds. r-^^ j 

[0016] Moreover, in order for the image receiving body of this invention to make good a weld 
preventive effect and detachability with the sheet for transcription record and to give the engine 
performance with the very sufficient balance as an image receiving body of thermal ink transfer 
recording, especially the thing established for a mold release layer on this image receiving 
layer is recommended. As the formation method of this mold release layer, there are a method 
of adding the process which forms a mold release layer further on this image receiving layer by 
spreading etc., and a method of carrying out addition mixing of the release agent into this 
image receiving layer formation slurry, making it contain in this image receiving layer, and 
making some release agents form on the surface of an image receiving layer. Moreover, as a 
release agent used by this invention, particles other than the compound of a silicone system, 
various kinds of waxes, a fluorine system compound, and said polyurethane system etc. are 
useful. Also in this, that effect of especially the compound of a silicone system is large, and it is 
recommended that at least un-hardening or a portion forms the compound of a silicone system 
[ **** / un-] by the method of carrying out addition mixing into image receiving layer formation 
slurry also especially in it. 

[0017] Moreover, it is desirable one kind or to contain an ultraviolet ray absorbent, UV 
stabilizer, two or more kinds of antioxidants, etc. in order to prevent discoloration by exposure 
in the layer containing the release agent formed on an image receiving layer or an image 
receiving layer. Moreover, a polyfunctional isocyanate curing agent can also be used for 
improvement in a heat-resisting property and solvent resistance. In addition, the fluorescent 
brightener, the antistatic agent, etc. may be added. 

[0018] The image receiving layer of this invention adds resin and various additives other than 
said polyurethane system if needed at the time of W/O type emulsion preparation of the 
aforementioned polyurethane system resin, and prepares coating liquid. For example, it 
applies on a base material using a reverse roll coater, photogravure KOTA, rod KOTA, air Dr. 
Caux Tarr, die KOTA, bar KOTA, etc., and is obtained by drying. The thickness of the image 
receiving layer made to form on a base material is usually 3-50 micrgmeters as a dry paint film. 
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It is 5-30 micrometers preferably. It is. 

[0019] in addition, as a sublimability pigment which the sheet for thermal transcription record 
used with the image receiving body of this invention is obtained by the usual method, and is 
used in the case of sublimated type hot printing Various nonionic sublimability pigments, such 
as an azo system, an anthraquinone system, a nitro system, a styryl system, a 
naphthoquinone system, a qionophthalone system, an azomethine system, a coumarin 
system, and a condensed multi-ring system, are raised. 
[0020] 

[Example] Hereafter, although an example explains this invention concretely, this example 

does not limit this invention at all. In addition, a "part" shows a "weight part" among an 

example and "weight %" is shown"%." 
(a) &mam 



Example-1 
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It is 150 micrometers in thickness about the coating liquid of the above-mentioned 
presentation. It applies and dries by bar KOTA to the synthetic paper made from 
polypropylene, and is desiccation about 15 micrometers in thickness. The image receiving 
layer was made to form and the image receiving body was produced. In addition, it obtains by 
making it react in methyl ethyl ketone using 4 and 4'-diphenylmethane diisocyanate, 
polytetramethylene ether glycol, and ethylene glycol, and the above-mentioned polyurethane 
dispersion liquid are the grain size of 3 micrometers. The following particles are included. 
[0021] (b) Five copies of magenta system sublimation pigments expressed with the following 
constitutional formula (A) by the biaxial-stretching polyethylene terephthalate film (6 
micrometers thickness) with which heat-resistant slippage processing of the back of the 
preparation ink spreading side of a collar sheet was carried out, Ink which consists of ten 
copies of AS resins (the DENKI KAGAKU KOGYO K.K. make, trade name Denker AS-S), 85 
copies of toluene, and ten copies of cyclohexanone It applies and dries and desiccation 
thickness is about 1 micrometer. The coloring material layer was formed and the collar sheet 



http.7/dossierl.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fdossierl%2Ei... 12/6/05 



JP,05-262057,A(1 993) [CLAIM + DETAILED DESCRIPTION] Page 7 of 8 



was created 

(0022] 

[Formula 1] 
NC 




(A) 

CH 2 CHCH 2 OCH 3 
0CH 3 



[0023] (c) The thin film type Rhine thermal head which piles up with the image receiving body 
which created the ink spreading side of the collar sheet of the transcription record check above 
above (a), and has 8 dots/mm of exoergic resistance density was used, it recorded by the 
following condition, and the recording material of the depth of shade shown in the after- 
mentioned table 1 was obtained. 
[0024] 

Record Rhine density of eight lines/mm 0.4W/dot applied power of a thermal head Impression 
pulse width of a thermal head Surface observation of 5-millisecond (d) recording material and 
the ****** surface of the preservation stability test above-mentioned recording material 
Microscope observation was carried out and the result of having observed the marks of heat 
modification was shown in the after-mentioned table 1 . 

[0025] Moreover, the result of having exposed the above-mentioned recording material in 
xenon fade meter for 80 hours, and having measured the grade of change in color after 
exposure with the color difference meter was shown in the after-mentioned table 1 . 
The image receiving body was produced by the same method as example-1 except solid 
content having used 30% of the same polyester type polyurethane dispersion liquid instead of 
polyether type polyurethane dispersion liquid in example-2 example-1. In addition, it obtains by 
making it react in methyl ethyl ketone using 4 and 4-diphenylmethane diisocyanate, a 
polubutylene adipate, and ethylene glycol, and the above-mentioned polyurethane dispersion 
liquid are the grain size of 3 micrometers. The following particles are contained. 
[0026] It examined by having produced the collar sheet like example-1, and the result was 
shown in table-1. 

# u xx^wmb wmmm* /vr □ > 2 9 o ) 100$ 

73 S$mW3>*'()V (fflttfcm KF-393) 5& 

h)VX> 6 0 035 

*9-frX?-fWrh> 6 0 095 

Comparative example-1 



The image receiving body was produced for the coating liquid of the above-mentioned 
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presentation like example-1 . It examined like example-1 and the result was shown in table-1 . 

[0027] 

[Table 1] 

m- 1 





mmm- \ 


mmm- 2 


itnm- 1 


(*) 


o 


0 


X 




2. 02 


2.13 


1.90 




ML 


ML 




£>£jlfe (A E) 


4 


3 


3 7 



*) -- the grade of O and heat modification made the large thing x for what the grade of heat 

modification is hardly accepted in. 

[0028] 

[Effect of the Invention] When this invention article is used as an image receiving body for 
thermal ink transfer recording, an image receiving layer has porous structure, since 
incorporation of a color is good, high-concentration record can be performed, weld of a 
coloring material layer and an image receiving layer does not take place by including heat- 
resistant high particles in an image receiving layer, but there is little modification of the image 
receiving layer surface by heat. Therefore, the rough deposit at the time of low energy 
impression is not only small, but it can obtain the recording material with the keeping quality of 
an image good moreover which has little gloss lowering on the surface of an image receiving 
layer at the time of high energy impression. It is effective, when high energy impression is 
performed by a thermal head especially for high-speed record, or when [ in order to accelerate 
further ] it impresses by an energization method. 

[0029] Therefore, it can be used in favor of collar record, an object for collar record of a 
television picture, etc. in OA terminals which are spreading through urgency in recent years, 
such as a facsimile, a printer, and a copying machine. 



[Translation done.] 
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